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Summary - Sixteen groundnut fields, representative of the conditions prevailing in the groundnut-producing areas of the Orange
Free State and Transvaal provinces of South Africa were monitored. Four fields were monitored through the 1986/87 growing season
and twelve through the 1987/88 growing season. Eighteen plant-parasitic nematode species were found. The predominant
ectoparasites were Criconemella sphaerocephala and Paratrichodorus min or. The predominant endoparasites in both the roots and
pods were Pratylenchus brachyurus and Ditylenchus destructor. Paratrichodorus lobatus, Scutellonema brachyurum, Xiphinema
coomansi, X. vanderlindei, X. variabile, X. vitis, Longidorus pisi, Rotylenchus brevicaudatus, Rotylenchus incultus, R. triannulatus,
R. unisexus, Helicotylenchus dihystera, Pracylenchus zeae and Rotylenchulus Pal"VUS were also found. In the soil, total populations
of plant-parasitic nematodes increased or remained stable between planting and harvest in five fields, while those in eleven fields
decreased. In the roots, total populations decreased between four weeks after planting and harvest in ail sixteen fields. In the pods,
total populations increased or remained stable between eight weeks after planting and harvest in seven fields, while those in two
fields decreased. Plant-parasitic nematodes were absent in the pods of six fields. C. sphaerocephala, P. minor and P. brachyurus
(except in the pods) populations usually decreased over the season, while D. destructor populations usually increased, particularly
in the pods. R. parvus was found with a high occurrence and high numbers in the soil, but infrequentJy and in low numbers in
the roots and pads. Populations decreased over the season and no adult females were found.
Résumé - Les nématodes parasites des cultures en Afrique du Sud. 4. Arachide - Seize champs représentatifs des
conditions de production de l'arachide en Afrique du Sud ont été prospectés durant les saisons de culture de 1986/87 (quatre
champs) et 1987/88 (douze champs). Dix-huit espèces de nématodes phytoparasites ont été identifiées. Les ectoparasites
prédominants sont Criconemella sphaerocephala et Paracrichodorus minor. Les endoparasites prédominants dans les racines et les
gousses sont Pratylenchus brachyurus et Ditylenchus destruetor. Paratrichodorus lobatus, Scutellonema brachyurum, Xiphinema
coomans~X. vanderlindei, X. variabile, X. vitis, Longidorus pisi, ROlylenchus brevicaudatus, R. incultus, R. triannulatus, R. unisexus,
Helicocylenchus dihystera, Pratylenchus zeae et Rotylenchulus parvus ont également été identifiés. Les populations de nématodes
phytoparasites dans le sol croissent ou demeurent constantes entre la plantation et la récolte dans cinq champs et décroissent dans
onze champs. Dans tous les champs, les populations de nématodes parasites dans les racines décroissent entre quatre semaines après
plantation et la récolte. Dans les gousses, les populations de nématodes parasites croissent ou demeurent constantes entre huit
semaines après la plantation et la récolte dans dix champs, et décroissent dans deux champs. Les gousses de quatre champs ne sont
pas infestées par les nématodes. Les populations de C. sphaerocephala, P. minor et P. brachyurus (excepté dans les gousses)
décroissent normalement durant la saison de culture pendant que les populations de D. destruetorcroissent habituellement, surtout
dans les gousses. La fréquence et la densité de R. parvus étaient élevées dans le sol mais non dans les racines ou les gousses. Les
populations de R. parvus décroissent durant la saison de culture et le stade femelle n'a pas èté observé.
Key-words : South Africa, groundnut.
Groundnut (Arachis hypogaea L.) is a major oil-seed
crop in South Africa. About 200 000 ha are planted
annually, producing an average yield of 1000 kg ha- l . In
South Africa, groundnut yields are not only limited by
low and late summer rains and poor soils, but also by
many diseases including those caused directly or in-
directly by plant-parasitic nematodes. Indirect damage
may include increased secondary infection by fungi
(Keetch, 1972) and reduced nodulation and nitrogen
ftxation (Germani, 1979). In the USA, Meloidogyne
arenaria (Neal) Chitwood, Meloidogyne hapla Chit-
wood, Pratylenchus brachyurus (Godfrey) Filipjev &
Schuurmans Stekhoven, Criconemella ornaca Raski and
Belonolaimus longicaudatus Rau are the most important
plant-parasitic nematodes associated with groundnut
(Minton, 1984). They cause an estimated average yield
loss of 3.4 % in eight groundnut-producing states (Stur-
geon & Lee, 1985). In South Africa, if is estimated that
plant-parasitic nematodes cause about la % yield loss to
the groundnut industry (Keetch, 1989). The following
plant-parasitic nematodes have been reported for
groundnut : Radopholus similis Cobb (Keetch, 1972),
M. arenaria (Keetch & Buckley, 1984), M. hapla (van
der Linde, 1956), P. brachyurus (Koen, 1969), Dùylen-
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chus destructorThome (De Waele et al., 1989), Rotylen-
chulus parvus (Williams) Sher (Van den Berg, 1978),
Rotylenchus unisexus Sher (Van den Berg & Heyns,
1974), Meloidogyne incognita (Kofoid & White) Chit-
wood (Keetch & Buckley, 1984), Meloidogyne javanica
(Treub) Chitwood (Keetch & Buckley, 1984; Coetzee,
1968), Xiphinema vanderlindei Heyns (Heyns, 1962)
and Xiphinema variabile Heyns (Keetch & Buckley,
1984). The relative importance of these nematode spe-
cies or the host susceptibility of groundnut to these
species is, however, unknown.
This paper presems the results of a study i) to idemify
the predominam plam-parasitic nematode species as-
sociated with groundnut in South Mrica, and ii) ta
examine their population development between plaming
and physiological maturity of the crop.
Materials and methods
During the 1986/87 and 1987/88 growing seasons,
soil, root and pod samples were collected from four and
twe1ve groundnut fields, respectively. These fields were
represemative of the groundnut-producing areas of
South Mrica (Fig. 1). The samples were taken at plam-
ing, four, eight and twelve weeks after plaming, and at
harvest. The soil properties, cultivar, rainfall (with/
without supplememary irrigation) and crop-history of
the sixteen groundnut fields are given in Table 1. Fields
were planted between 28 October and 4 November
1986, and between 21 October and 9 December 1987.
No fertilizers or nematicides were applied in any of the
fields. AIl fields were naturally infested with nematodes.
Fig. 1. Sites in the groundnut production areas of the Trans-
vaal and Orange Free State, South Africa, where nematode
populations were monitored during the 1986/87 and 1987/88
growing seasons.
In each field, soil, roots and pods from rune plams
were collected from a 0.25 ha plot and combined. The
nematodes were extraeted from three 100 ml subsamples
by a modified decanting and sieving method (Flegg,
Table 1. Mean soil properties, cultivar planted, rainfall and crop history of sixteen groundnut fields, cv. Sellie, monitored during
1986/87 and 1987/88 in the Transvaal and Orange Free State, South Africa.
Fann
no.
DistriCI Soillype
(J)
% clay RainJali
(2)
Crop HislOry (J)
(mm) Summer Summer Winter Summer Winler Summer Winter Summer
83-84 84-85 85 85-86 86 86-87 87 87-88
1 Thabazimbi L 18 4641
2 Thabazimbi S 8 477 1
3 Waterberg S 8 327
4 Waterberg S 6 4411
5 Waterberg LS 10 445
6 Soutpansberg LS 9 2071
7 Cullinan S 9 492
8 Phalaborwa S 8 3161
9 Phalaborwa S 8 4001
10 Kangwane S 8 n.a.
II Koppies S 9 612
12 Wesselsbron S 7 398
13 Coligny LS 13 528
14 Potchefstroom LS II 609
15 K1erksdorp LS Il 279
16 Wolmarnnsstad S 8 352
M
M
M
M
M
M+W G P
F F T
M G G
M P G
F F T *
F F F Po
M M M
F D C M D
M 0 F To F 0
F F F
M M M
M M * (4)
M M
M M M
M M
M M
(1) Sail type (L : Loam; S : Sand; LS : Loamy sand) - (2) Rainfall from planting until harvest; 1 : rainfall supplemented by irrigation - (3) Crop HislOry (M : Maize;
W : Watermelons; G : Groundnuls; P : Pumpkins; F : Fallow; T : Tobacco; Po : POlatocS; D. : Drybeans; C : Conon; 0: anions; Ta : Tomatoes) - n.a. data not
available - (4)' Season in which the field ",as planled ta groundnuls and sampled.
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Fig. 2. 1-16. Seasonal population fluctuations of the predominant plant-parasitic nematodes in the soil rhizosphere, mots and pods
of groundnut plants in sixteen fields, Transvaal and Orange Free State, "outh Africa. Numbers of nematodes per dm3 soil, 5 g mots
or 5 g pods. Total number of plant-parasitic nematodes in the soil (_), in the mots (----... ) and in the pods
(........ ); Paratrichodorus minor (0); Criconemella sphaerocephala ('"); Xiphinema vanderlindei (0); ScUlellonema brachyurum (.);
Roty/enchus unisexus (il); Pratylenchus brachyurus (x); Pratylenchus zeae (0); Ditylenchus destructor(.) and Rotylenchulus parous
( .. ); m = missing data. Populations with max. < 60/dm 3 soil; < 5015 g mots; < 1015 g pods, not plotted on these graphs.
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Fig. 2. 1-16. Seasonal population fluctuations of the predonùnant plant-parasitic nematodes in the soil rhizosphere, roots and pods
of groundnut plants in sixteen fields, Transvaal and Orange Free State, SOUlh Africa. Numbers of nematodes per dm' soil, 5 g roots
or 5 g pods. Total number of plant-parasitic nematodes in the soil (_), in the roots (-----e) and in the pods·
( ); Paralrichodorus minor (0); Criconemella sphaerocephala (*); Xiphinema vanderlindei (0); Sculellonema brachyurum (.);
ROlylenchus unisexus (li); Pralylenchus brachyurus (x); Pralylenchus zeae (0); Dilylenchus deslruccor(.) and ROlylenchulus parvus
(.); m = missing data. Populations with max. < 60/dm' soil; < 5015 g roots; < 1015 g pods, not plotted on these graphs.
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1967) using 710 Ilm and 45 Ilm sieves, followed by the
sugar centrifugal-flotation method of Jenkins (l964).
The root and pod nematodes were extracted from
three 5 g subsamples by the sugar centrifugal-flotation
method (Coolen & D'Herde, 1972). Hot (90 oC) 4 %
formalin was added to kill and fIx the nematodes.
Nematode population levels were determined and ex-
pressed either as the number of nematodes per 100 cm3
soil, per 5 g roots or per 5 g pods. Two hundred
nematodes from each sample were transferred to anhy-
drous glycerin (De Grisse, 1969), mounted on slides by
the paraffin-ring method and identifIed.
Prominence values :
(PV = populalion densicy x Vfrequency of occurence/lO)
were caculated for plant-parasitic nematode population
densities in the soil, roots and pods.
Results
Eighteen plant-parasitic nematode species were found
(Table 2). The predominant ectoparasites were Crico-
nemel/a sphaerocephala (Taylor) Luc & Raski (P.v. =
14.0 in the soil at planting) and Paralrichodorus minor
(Colbran) Siddiqi (P.v. = 3.7 in soil at planting). Para-
lrichodorus lobalus (Colbran) Siddiqi, Sculel/onema bra-
chyurum (Steiner) Andrassy, Xiphinema coomansi Kru-
ger & Heyns, Xiphinema vanderlindei, Xiphinema var-
iabile, Xiphinema vùis Heyns, Longidorus pisi Edwards,
Misra & Singh, ROlylenchus brevicaudalus Colbran, Ro-
lylenchus inculcus Sher, ROlylenchus lriannulacus Van
den Berg & Heyns, ROlylenchus unisexus, and Helicoly-
lenchus dihyslera (Cobb) Sher were also found. The
predominant endoparasites were Pralylenchus bra-
chyurus (P.v. = 507.6 in the roots at 4 weeks) and
Dùylenchus deslructor (P.v. = 105.3 in the pods at
harvest). Pralylenchus zeae Graham and ROlylenchulus
parvus were also found.
The maximum total number of plant-parasitic nema-
todes at any one stage, on a single fIeld, was 257/100 cm3
in the soil (Fig. 2.16),3400/5 g in the roots (Fig. 2.11)
and 805/5 g in the pods (Fig. 2.4). In the soil total
populations decreased between planting and harvest in
eleven fIelds, remained stable in two, and increased in
three; in the roots the total populations decreased
between 4 weeks after planting and harvest in ail sixteen
fIelds; but in the pods the total populations decreased
between 8 weeks after planting and harvest in two fIelds,
remained stable in one, and increased in six fIelds
(Fig. 2.1-16). Plant-parasitic nematodes were not found
in the pods from six fIelds (Fig. 2.5, 6, 7, 9, 10, 12).
Underdeveloped pods at sampling made it impossible to
follow population development over time on three fIelds
(Fig. 2.14, 15, 16). In the soil, low total plant-parasitic
nematode populations were found in the hot, dry (but
often supplemented by irrigation) north-western Trans-
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vaal (fIelds 1 to 6, max. 10 nematodes/100 cm3;
Fig. 2.1-6) where the soil is often sun-baked and hard,
compared to the temperate central Transvaal (fIeld 7,
max. 113 nematodes/100 cm3; Fig. 2.7), humid sub-
tropical (often supplemented by irrigation) eastern
Transvaal (fIelds 8 to 10, max. 170 nematodes/100 cm3;
Fig. 2.8-10), temperate Orange Free State (fIelds Il and
12, max. 172 nematodes/100 cm3 ; Fig. 2.11, 12), and
warm south-western Transvaal (fIelds 13 to 16, max.
257 nematodes/100 cm3; Fig. 2.13-16). Similarly, in the
roots, low total populations were found in the north-
western Transvaal (max. 90/5 g; Fig. 2.4) and increasing
total numbers in the central Transvaal (max. 175/5 g;
Fig. 2.7), eastern Transvaal (max. 265/5 g; Fig. 2.8),
south-western Transvaal (max. 2250/5 g; Fig. 2.15) and
Orange Free State (max. 3400/5 g; Fig. 2.11).
C. sphaerocephala was found in the soil and roots of
87.5 % and 12.5 % of the fIelds, respectively (Table 2),
in maximum numbers of 135/100 cm3 soil (Fig. 2.11)
and 15/5 g roots (Fig. 2.5). Populations usually de-
creased over the season. This species was not found in
the pods. P. minorwas found in the soil of 87.5 % of the
fIelds, but was not found in the roots or pods (Table 2).
Populations usually decreased over the season, with a
maximum of 15/100 cm3 soil (Fig. 2.15). The predomi-
nant ectoparasites C. sphaerocephala and P. minor were
found together in twelve fIelds, and both usually in very
low numbers, indicating that inter-species competition
was unlikely. While P. minor was found in fairly equal
numbers in ail fIelds, showing no obvious preference for
area, soil-type, rainfall or crop-history, C. sphaerocephala
was found in highest numbers in fIeld 8 (eastern
Transvaal; Fig. 2.8) and fIeld Il (Orange Free State;
Fig. 2.11) where the soil was sandy and the rainfall high
or supplemented by irrigation.
P. brachyurus was found in the roots of 81.3 % of the
fIelds, pods of 50.0 % of the fIelds and Pralylenchus spp.
Guveniles only) in the soil of 62.5 % of the fIelds (Ta-
ble 2) in maximum numbers of 3400/5 g roots (Fig.
2.11), 62/5 g pods (Fig. 2.13) and 23/100 cm3 soil
(Fig. 2.11). Populations usually decreased in the soil and
roots over the season but increased in the pods. D.
deslruecor was found in the roots, pods and soil of
68.8 %, 37.5 % and 43.8 % of the fIelds, respectively, in
maximum numbers of 60/5 g roots (Fig. 2.4), 795/5 g
pods (Fig. 2.4) and 32/100 cm3 soil (Fig. 2.9). In the
roots, an equal number of populations increased as did
decrease, and most populations in the pods and soil
peaked from 12 weeks (flowering) to harvest. P. bra-
chyurus was found in ail the fIelds and in highest
numbers in the Orange Free State (max. 3400/5 g;
Fig. 2.11) and south-western Transvaal (max. 2250/5 g;
Fig. 2.15) where the rainfall was not supplemented by
irrigation, and with a lower occurrence and numbers in
the north-western, central and eastern Transvaal
(max. 180/5 g; Fig. 2.8). This species was, however,
found in highest numbers in two fIelds (lI and 15;
Il
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Table 2. Frequency of occurrence, mean population density and prominence value CPV) of the predominant nematodes recovered
from soil and groundnut roots and pods in sixteen groundnut fields in the Transvaal and Orange Free State, South Africa, at
planting CP), 4, 8 and 12 weeks after planting, and at harvest CH).
Nemalode species Frequency of Mean population densiry/loo ml Prontinence values (P.V.)
occurrence 00 sail, 5g rocrs or 5g pods (= population densiry x J frequency 10)
p 4wk 8 wk 12 wk H P 4 wk 8wk 12 wk H
SOIL
Cnwnemella sphaerocephala 87.5 15 9 7 1 6 140 8.4 6.5 0.9 56
Paraln'chodoros minor 87.5 4 3 \ 2 0 37 2.8 0,9 1.9 0
Param'chodoroJ lobalUs 6.3 0 2 0 0 0 0 0.5 0 0 0
Sculellonema brachyurom 50.0 10 4 4 3 3 7.1 2.8 2.8 2.1 2.1
Xlphinema coomans! 6.3 2 0 2 0 2 0.5 0 0.5 0 0.5
Xlph!nema vanderl!ndei 43.8 3 1 1 6 1 2.0 0.7 0.7 4.0 0.7
Xlph!nema vanablle 6.3 1 0 0 2 0 0.3 0 0 0.5 0
Xlphinema vills 6.3 1 0 0 2 0 0.3 0 0 0.5 0
Longidoms pis! 6.3 0 0 0 0 2 0 0 0 0 0.5
Rorylenchus brevlwudalUs 6.3 1 3 0 1 0 0.3 0.8 0 0.3 0
ROIylenchus inCliI/us 6.3 19 20 1 0 2 4.8 5.0 0.3 0 0.5
ROIylenchus mannulalUs 6.3 19 19 0 0 0 48 4.8 0 0 0
Helicolylenchus dihyslera 12.5 2 7 6 7 3 0.7 2.5 2.1 2.5 1.1
Pralylenchus spp. 62.5 8 5 2 3 2 6.3 4.0 1.6 2.4 1.6
Dùylenchus deJIroCior 43.8 ) 1 1 5 9 0.7 0.7 0.7 3.3 60
ROlylenchulus par·vus 93.8 44 Ji Il 13 10 42.6 16.5 10.7 12.6 9.7
Ali pianl-parasitic nematodes 100
ROOT':i
Pralylenchus brachyuroJ 8U 563 242 98 48 507.6 218.2 88.5 43.3
Pralylenchus zeae 62.5 33 10 1 1 26.1 7.9 08 0.8
Dùylenchus deslroCior 68.8 10 19 9 19 8.3 15.8 7.5 8.3
ROlylenchulus parous 31.3 4 0 2 4 2.2 0 1.1 2.2
Cnwnemella sphaerouphala 12.5 13 0 0 0 4.6 0 0 0
SC1Ilellonema brachyurom 31.3 7 3 2 1 3.9 1.7 Il 0.6
ROlylenchus unisexus \8.8 30 7 0 0 13.0 3.0 0 0
Helicolylenchus dlnySiera 6.3 0 5 5 0 0 1.3 1.3 0
AlI plant-parasitic nemarodes \00
PODS
Pra/ylenchus brachyums 50.0 2 8 70 1.4 5.7 49.5
Pra/ylenchus zeae 18.8 3 0 6 1.3 0 2.6
D'lylenchus des/roeror 37.5 0 31 172 0 19.0 105.3
Rorylenchus parous 12.5 2 0 3 0.7 0 Il
ROlylenchus unisexlls 6.3 0 0 1 0 0 0.3
AlI plant-parasitic nemarodes 75.0
Fig. 2.11 and 15) with very different total rainfaIIs
(Table 1), but both of which had 3-year-maize crop-
histories (Table 1). D. destructor, on the other hand, was
found with a greater occurrence (nine of the ten fields;
Fig. 2.1-8) in the north-western, central an eastern
Transvaal, where the rainfall is most often supple-
mented by irrigation, than in the Orange Free State and
south-western Transvaal (two of the six fields;
Fig. 2.11-16), although in comparable numbers in ail the
fields of both major regions (max. 60/5 g and 75/5 g;
Fig. 2.4 and 12, respectively) and showing no obvious
12
preference for soil-type and crop-history. In the pods, P.
brachyurus was also found with a greater occurrence and
numbers in the Orange Free state and south-western
Transvaal (five of the six fields, max. 211/5 g; Fig. 2.11)
than in the north-west, central and eastern Tvl (three of
the ten fields, max. 5/5 g; Fig. 2.8), while D. destructor
was found with a greater occurrence and numbers (five
of the ten fields, max. 795/5 g; Fig. 2.4) in the north-
west, central and eastern Transvaal than in the Orange
Free State and south-western Transvaal (one of the six
fields, max. 6/5 g).
Fundam. appl. Nemato/.
R. Pal"VUS was found with a low occurrence and in very
low numbers in the roots (31.3 %, max. ave. 4/5 g;
Table 2) and pods (12.5 %, max. 3/5 g; Table 2), and
with a high occurrence and in high numbers in the soil
(93.8 %, max. 44/100 cm3 ; Table 2). Populations in the
soil were highest in fields in the eastern (field 10; Fig.
2.10) and south-western Transvaal (fields 15 and 16;
Fig. 2.15, 16). These populations, however, decreased
from planting to harvest. No adult females were found.
Discussion
The ectoparasites, C. sphaerocephala and P. minor,
although found prominent in this survey, have not
previously been reported on groundnuts in South
Africa. A nematode of the same genus as C. sphaeroce-
phala, C. ornata, is important in the USA where it causes
yield losses, enhances Cylindrocladium black rot of
groundnut and causes groundnut " yellows " (Barker,
Schmin & Campos, 1982). X. vanderlindei, X. variabile
and R. unisexus are confirmed on groundnuts but This
study gives the first report of P. lobatus, S. brachyurnm,
X. coomansi, X. vitis, L. pisi, R. brevicaudatus, R.
incullUs, R. triannulatus and H. dihystera on This crop in
South Africa. A nematode of the same genus as S.
brachyurnm, S. cavenessi, found in Senegal, retards and
restricts the establishment and functioning of symbiosis
between groundnut plants and both endomycorrhizae
and Rhizobium, thus reducing nodulation, up-take of
phosphorus and nitrogen fixation (Germani, Diem &
Dommergues, 1980). H. dihystera has been found on
groundnuts in the USA, although it is of lesser impor-
tance (Sasser, Nelson & Garriss, 1966).
The predominant endoparasitic nematodes found in
this survey, P. brachyurus (Koen, 1969) and D. destrnctor
(De Waele et al., 1989) have previously been found on
groundnuts in South Africa. P. brachyurns is important
on groundnuts in the USA, causing up to 2.0 % yield
losses (Sturgeon & Lee, 1985). This species anacks the
roots, pegs and pods causing reduction in the size of the
root system (Minton, 1984), necrotic lesions on the roots
and shells (Starr, 1984), peg rot (Good & Stansell, 1965)
and decreasing both yield and market quality (StaIT,
1984). P. brachyurns has also been found on more than
80 % of the groundnut fields in Egypt (Oteifa, 1962) and
has been a problem on groundnuts in Zimbabwe
(Keetch & Buckley, 1984) and Australia (Saint-Smith et
al., 1972). A species, Aphelenchoides arachidis Bos,
which causes similar symptoms and is found in the same
plant tissues as D. destrnetor, is important in Nigeria
(Bos, 1977). In South Africa, D. destrnctor stimulates
second generation germination of up to 25 % of the
seeds into plants in the field, decreases seed mass by up
to 20-50 %, and can cause sprouting and discolouration
ofharvested seed (decreasing the market quality) to such
an extent that edible seed (639 $/metric ton, March
1990) is devalued to undergrade (4 $/metric ton) (Ven-
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ter, De Waele & Meyer, 1991). This study also confirms
the endoparasite R. parvus as a parasite of groundnut,
although it is doubtful that groundnut is a good host.
This species was found with a high occurrence in the
soil, but with a very low occurrence in the roots and
pods, and always in very low numbers. No adult females
were found. P. zeae has not previously been reported on
groundnuts in South Africa.
The absence of Meloidogyne spp. in the groundnut
fields investigated is surprising since they are widespread
and serious pests of many crops in South Africa (Heyns,
1971). In the USA, M. arenaria and M. hapla are
considered the most important nematodes on ground-
nuts, causing up to 5 % yield losses (Sturgeon, 1986). M.
incognita and M. javanica have been reported on a
variety of groundnut cultivars in South Africa (Keetch
& Buckley, 1984).
Lowest total numbers of plant-parasitic nematodes
were found in the more arid areas, in spite of supple-
mentary irrigation. The distribution of P. minor was
apparently not affected by soil-type, rainfall or crop-
history, while C. sphaerocephala was found in highest
numbers in weil watered fields. D. destrnctorwas found
with a higher incidence in the northerly areas, but
showed no obvious preference for soil-type, rainfall or
crop-history. P. brachyurns was found with a higher
incidence in the southerly areas, and showed a prefer-
ence for a maize crop-history. De Waele and Jordaan
(1988) found maize to be a good host for P. brachyurns.
Good and Stansel (1965) found that irrigation markedly
increased numbers of P. brachyurns in groundnut shells
(from 14/5 g to 1354/5 g) and Jordaan, De Waele and
Van Rooyen (1989) found highest numbers of P. bra-
chyurns from areas characterised by a comparatively
high average annual rainfall. Conversely, Koen (1967)
observed that infestations in the fields were more severe
during hot, dry years. In this study P. brachyurns was
found with a higher incidence in fields which were not
irrigated and had very different total rainfalls.
Since most populations of plant-parasitic nematodes
in the pods of groundnut increased over the season, but
most populations in the soil and roots decreased, it is
apparent that the pod system is the most important for
groundnut-parasitic nematodes, particularly for D. des-
trnetor and P. brachyurus.
Acknowledgments
The authors wish to thank C. J. Swanepoel, J. Nel, R. Jant-
jies, E. Seùhare and S. Kwena for technical assistance, E. van
den Berg and J. Heyns for help with species identification, A.
de Jongh for assistance with the map and K. Vergeer for
assistance with the graphs.
References
BARKER, K. R., SCHMITT, D. P. & CAMPOS, V. P. (1982).
Response of peanut, corn, tobacco and soyabean to Crico-
nemella ornata. J. Nematol., 4 : 576-581.
13
C. Venter, D. De Waele & C. F. Van Eeden
Bos, W. S. (1977). Aphelenchoides arach idis n. sp. (Nematoda :
Aphelenchoidea), an endoparasite of the testa of groundnuts
in Nigeria. ]. Pl. Dis. & Prolecl., 84 : 95-99.
CoETZEE, V. (1968). The distribution of the family Hetero-
deridae (Filipjev, 1934) in South Africa and sorne host
records of Meloidogyne species. S. Afr. ]. agric. Sci., 11 :
775-788.
CooLEN, W. A. & D'HERDE, c.]. (1972). A melhod for lhe
quanlitalive eXlraction of nemalOdes from plant lissues. Mini-
stry of Agriculture, Belgium, 77 p.
DE GRISSE, A. T. (1969). Redescription ou modifications de
quelques techniques utilisées dans l'étude des nématodes
phytoparasitaires. Meded. Rijksfac. LandbWel. Genl, 34 :
351-359.
DE WAELE, D., JONES, B. L., BOLTON, C. & VAN DEN BERG,
E. (1989). Ditylenchus deslruclor in hulls and seeds of
peanut. J. Nemalol., 21 : 10-15.
DE WAELE, D., & JORDAAN, E. M. (1988). Plant-parasi tic
nematodes on field crops in South Africa. 1. Maize. Revue
NémalOl., Il : 65-74.
FLEGG, ]. J. M. (1967). Extraction of Xiphinema and Lon-
gidorus species from soil by a modification of Cobb's
decanting and sieving technique. Ann. appl. Biol., 60 :
429-437.
GERMAN!, G. (1979). Action directe et rémanente d'un traite-
ment nématicide du sol sur trois cultivars d'arachide au
Sénégal. Oléagineux, 34 : 399-404.
GEIUv\AN!, G., DJEM, H. G. & DOMMERGUES, Y. R. (1980).
Influence of 1,2 dibromo-3-chloropropane fumigation on
nematode population, mycorrhizal infection, N 2 fixation
and yield of lield-grown peanut. Revue Némalol., 3 : 75-79.
GOOD, J. M. & STANSELL, J. R. (1965). Effect of irrigation, soil
fumigation and date of harvest on Pralylenchus brachyurus
(Godfrey) infection of pegs, peg rot and yields of peanut.
Nemalologica, 11 : 38-39 [Abstr.].
HEYNS,]. (1962). A report on South African nematodes of the
families Longidoridae, Belondiridae and Alaimidae (Ne-
mata : Dorylaimoidea) with descriptions of three new spe-
cies. Nemalologica, 8 : 15-20.
HEYNS, J. (1971). A guide 10 lhe pianI and soil nemalodes of
Soulh Africa. Cape Town, Rep., S. Afr., A. A. Balkema, 234
p.
JENKINS, W. R. (1964). A rapid centrifugal-flotation technique
for separating nematodes from soil. Pl. Dis. Reptr, 48 :
692-695.
JORDAAN, E. M., DE WAELE, D. & VAN ROOYEN, P.]. (1989).
Endoparasitic nematodes in maize roots in the western
14
Transvaal as related to soil texture and rainfall. J. NemalOl.,
21 : 356-360.
KEETCH, D. P. (1972). Sorne host plants of the burrowing
eelworrn, Radopholus similis (Cobb) in Natal. PhylOphylac-
lica, 4 : 51-58.
KEETCH, D. P. (1989). Yield loss of 14 % caused by plant
parasitic nematodes. Agricullural News, Preloria, 26 : 3.
KEETCH, D. P. & BUCKLEY, N. H. (1984). A check-lisl of lhe
plant-parasitic nemalodes of Soulh Africa. Techn. Comm.,
Dep. Agric., Repub. S. Afr. No. 195, 213 p.
KOEN, H. (1967). Notes on the host range, ecology and
population dynamics of Pralylenchus brachyurus. NemalOlo-
gica, 13 : 118-124.
KOEN, H. (1969). Die voorkoms en beheer van plant-parasiliese
aalwurms in Suid-Afrika. Leaflet, Dep. Agric. Tech. Serv.,
Repub. S. Afr. No. 35, 17 p.
MINTON, N. A. (1984). Nematode parasites of peanuts. In
Nickle, R.W. (Ed.). Plant and insecl nemalodes. New York,
USA, Marcel Dekker Inc. : 373-394.
OTE!FA, B. A. (1962). Species of root-Iesion nematodes com-
monly associated \vith economic crops in the delta of the
UAR. Pl. Dis. Replr, 46 : 572-575.
SAINT-SMITH, J. H., MCCARTHY, G. J. P., RAWSON, J. E.,
LANGFORD, S. & COLBRAN, R. C. (1972). Peanut growing.
Queensl. agric. ]., 98 : 639-644.
SASSER, ]. N., NELSON, L. A. & GARR!SS, H. R. (1966). Quan-
titative effects of five nematode genera on growth and yield
of peanuts, cotton and soybeans following granular nemati-
cide treatments. Nemalologica, 12 : 98-99 [Abstr.].
STARR, J. L. (1984). Expression of resistance in peanuts to
Pralylenchus brachyurus : impact on screening for resistance.
]. NemalOl., 16 : 404-406.
STURGEON, R. V. Jr. (1986). Peanut disease loss estimates for
major peanut producing states in the United States for 1984
and 1985. Proc. Am. Peanul Res. Ed. Soc., 18 : 24.
VAN DEN BERG, E. (1978). The genus ROlylenchulus Linford
& Oliveira, 1940 (Rorylenchulinae : Nematoda) in South
Africa. Phylophylaclica, 10 : 57-64.
VAN DEN BERG, E. & HEYNS, ]. (1974). South African
Hoplolaiminae. 3. The genus ROlylenchus Filipjev, 1936.
PhylOphylactica, 6 : 165-184.
VAN DER LINDE, W.]. (1956). The Meloidogyne problem in
South Africa. Nemalologica, 1: 177-183.
VENTER, c., DE WAELE, D. & MEYER, A.]. (1991). Reproduc-
tive and damage potential of Ditylenchus deslruclOr on
peanut. ]. Nemalol., 23 : 12-19.
Fundam. appl. Nemalol.
